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Abstract: 
Context: Rural patients have limited access to dermatologic care. Farmworkers have high rates of skin disease 
and limited access to care. 
Purpose:  This exploratory study assessed whether teledermatology consultations could help meet the needs of 
health care providers for farmworkers in rural clinics.  
Methods: Dermatologists provided 79 consultations, using store-and-forward teledermatology, to farmworkers 
who presented with a skin disease to rural North Carolina clinics. Clinic providers rated the value of the 
consultation. 
Finding: Most requests for consultations (94%) came from family nurse practitioners or physician assistants. 
Twelve percent of consultations were rated somewhat helpful, and the remainder helpful or very helpful. After 
receiving the consultation, providers changed the diagnosis in 13% of cases. The consultation led providers to 
contact or attempt to contact 21% of patients to change treatment recommendations.  
Conclusions: Access to expert dermatologic services is needed by rural health care providers. Teledermatology 
consultations may be a helpful tool to meet this need. 
 
Article:  
Skin diseases are common among farmworkers, who are routinely exposed to a number of potential irritants 
including plants, biological agents, and pesticides.
1-7
 Most farmworkers live in rural communities and seek 
medical care from migrant or community clinics. Access to specialists, including dermatologists, is limited in 
rural clinics.
8,9
 Most farmworkers are uninsured, and cost and work demands limit their use of specialty care. 
Therefore, providers in migrant and community clinics who treat farmworkers must manage skin conditions 
with limited ability to refer patients to dermatologists. 
 
Telemedicine allows specialists in urban centers to consult with rural providers. This platform employs still or 
video photography along with telecommunication technologies to allow specialists to view patient information 
and consult with the treating provider. The store-and-forward teledermatology method involves sending still 
digital photographs and pertinent patient history information from a general practitioner to a dermatologist via 
the Internet and using electronic mail or telephone as a means of communication between the treating provider 
and the consultant.
10
 A number of studies of the accuracy and effectiveness of store-and-forward 
teledermatology demonstrate that it is a viable option for increasing access to dermatology care.
9, 11-15
 In urban 
studies, referring providers have high satisfaction rates with store-and-forward teledermatology and believe the 
consultations have an educational benefit.
13,16-19
 Studies that assess rural general practitioners’ satisfaction with 
store-and-forward teledermatology are needed, particularly in situations where patients cannot easily 
be referred for specialty care. For this study, store-and-forward teledermatology was used by health care 
providers in four migrant or community clinics in rural eastern North Carolina to share patient information and 
digital images of skin lesions with consulting dermatologists at an urban academic hospital. 
The primary purpose of this analysis was to assess rural primary providers’ evaluations of teledermatology 
consultations for treating farmworker patients. Data came from evaluation forms that primary care providers 
completed. 
 
Methods 
Recruitment of patients was conducted at 4 community and migrant clinics in eastern North Carolina. The 
clinics were Harvest Family Clinic from Carolina Family Health Centers, Inc., South Robeson Clinic and Julian 
T. Pierce Clinic from Robeson Health Care Corporation, and Walstonburg Clinic from Greene County Health 
Care, Inc. Inclusion criteria were: currently employed as hired laborer in farm work, legal adult, a patient at the 
clinic, and presenting at the clinic or to outreach provider with a primary or secondary diagnosis of a skin 
disease. The skin disease did not need to be the patient’s primary complaint. The total sample included 79 
farmworkers (53 males and 26 females). 
 
The overall study was designed to document all skin diseases seen in clinics that treat farmworkers. Study 
protocol called for primary providers to submit all skin diseases that presented in the clinics for consultation, 
rather than only those for which they desired assistance, so the full range of skin diseases seen in the clinics 
could be documented. Data were collected using a patient information form, photographs of the affected area(s), 
a dermatologist consultation form, and an evaluation questionnaire. The photographs taken of the affected 
area(s) included one with the participant identification number, close-ups, and shots that included unaffected 
skin surrounding the lesion. The patient information form was completed by the primary provider. It described 
the symptoms of the skin disease; duration of symptoms; self-treatments; and the provider’s diagnoses, 
treatments prescribed, and comments. The dermatologist consultation form included the dermatologist’s 
diagnoses, treatment recommendations, and comments. After receiving the consultation form, primary providers 
completed the evaluation questionnaire concerning the helpfulness of the consultation. They rated the 
consultation as not helpful at all, somewhat helpful, helpful or very helpful. Primary providers also indicated 
whether, after reviewing the dermatologist consultation form, they changed the patient’s diagnosis and if they 
contacted or attempted to contact the patient to change the treatment. No guarantee of anonymity was given to 
providers when they turned in evaluation forms. 
 
Data were collected from June through October 2006 by clinic providers who were trained by the study’s 
Project Coordinator to complete informed consent, interviews, and to take digital pictures of the affected skin. 
After recruiting a farmworker and obtaining consent, the clinic staff completed the questionnaire and patient 
information form and took the photos using a Nikon Coolpix 5400 camera. The interviewer uploaded the photos 
and patient information form onto a secure server and sent notification to dermatologists via electronic mail that 
new consultations were available for review. One of 2 board-certified dermatologists reviewed the photos and 
patient information form and then posted the consultation to the secure server. Most of the consultations were 
returned to providers within 24 hours. Providers reviewed the consultations and tried to contact participants if 
they felt changes to the diagnoses or treatments were necessary. 
 
Participants received a cash incentive of $20. Data collection procedures were approved by the Wake Forest 
University School of Medicine Institutional Review Board. 
 
Results 
Multiple providers at each of the 4 clinic sites submitted consultation requests. Of these, 3 were medical doctors 
(MD), 1 was a physician assistant (PA), and 3 were family nurse practitioners (FNP). A total of 79 consult 
requests were submitted. Of these, 68 were submitted by FNPs, 6 by the PA, and 5 by MDs. 
 
The consulting dermatologists diagnosed 33 different skin diseases in the 79 patients. Many of the diagnoses 
were of diseases that are regularly diagnosed in general practice such as acne, folliculitis, atopic dermatitis/ 
eczema, tinea pedis, tinea corporis, onychomycosis, warts, contact dermatitis, and psoriasis. A number of the 
diagnoses were ones that are less common in general practice including acanthosis nigricans, bullous impetigo, 
polymorphous light eruption, erythema multiforme, solar lentigenes, and cutaneous larva migrans. 
Providers did not rate any of the consultations as “not helpful at all.” Eleven percent of consultations were rated 
as somewhat helpful, 54% helpful, and 32% very helpful. Providers indicated that they had changed the 
diagnosis of the skin disease after reviewing the dermatologist consultation in 10 (13%) cases. Of the cases with 
a changed diagnosis, 7 were referred by FNPs, 2 by a physician, and 1 by a PA. After reviewing the 
consultation, providers attempted to contact a total of 17 (21%) patients to change prescribed treatments. The 
provider for 14 of the cases with changed treatments was an FNP; it was a physician for 2 of the cases, and a PA 
for 1 case. Providers were able to contact 12 (71%) of the patients they thought should change prescribed 
treatments; their attempts at contact were unsuccessful in 5 (29%) of the cases. The providers contacted or 
attempted to contact patients in all 10 of the cases in which the provider changed the diagnosis. The following 
cases illustrate diagnoses or treatments that were changed by the provider after receiving the consultations: 
 
Case 14: The primary provider originally diagnosed an 18-year-old Hispanic male farmworker with 
tinea corporis with atopic dermatitis included in the differential. The provider prescribed treatment 
consisting of washing the affected area with selenium sulfide shampoo. The dermatologist consultation 
diagnosed the patient with contact dermatitis and suggested treatment with triamcinolone ointment. The 
provider attempted to contact the patient to change the prescribed treatment, but was not able to locate 
him. 
 
Case 72: The primary provider originally diagnosed a 53-year-old Hispanic male farmworker with 
contact dermatitis and prescribed hydrocortisone cream 2.5%. The dermatologist agreed with the contact 
dermatitis diagnosis and recommended using 0.05% flucocinonide cream instead of hydrocortisone 
because a stronger anti-inflammatory was needed. The provider attempted but was not able to contact 
the patient to change the prescription. 
 
Discussion 
Although skin diseases are common, their diagnosis and management are often perplexing. The skin is the 
interface with the environment and may exhibit a myriad of different changes in response to internal and 
external forces. Varying degrees of redness, scale, and crust may be present across common disorders such as 
allergic contact dermatitis, tinea, impetigo, irritant dermatitis, and psoriasis. Patients with skin disease 
frequently present to primary care providers, the majority of whom have received limited formal dermatology 
training and diagnose common dermatoses accurately approximately half as often as do dermatologists. 
18,20,21
 
 
In this study, 4 of 7 providers (57%) were midlevel providers. However, they accounted for 94% of requests for 
consultation. This suggests that FNPs and PAs see most of the patients in these clinics. A previous evaluation of 
the quality of dermatologic care delivered by PAs found that those practicing outside a dermatologist’s office 
had significantly poorer prescribing behavior.
22
 Providing a teledermatology consult may improve the quality of 
care they provide. 
 
Patients with skin disease commonly present to rural health care providers. Access to in-person dermatologic 
consultations may be very limited in this setting. In this study, the providers rated teledermatology consultation 
as helpful or very helpful in 86% of cases. This may indicate that, in a majority of cases, the provider had some 
doubt about the diagnosis or treatment. In 13% of cases the diagnosis was changed, and in 21% there was a 
change in the planned treatment. This indicates that there is room for improvement in the delivery of health care 
services for patients with skin disease in the rural health care setting. 
 
Meeting the dermatologic needs of this rural, largely uninsured population will be difficult .
23
 There is a history 
of uneven distribution of dermatologists in the United States and elsewhere, with rural areas tending to have a 
shortage.
24
 Studies also suggest an overall shortage of dermatologists in the United States .
25,26 
Teledermatology 
was used in this study as a way to allow dermatologists in an urban setting to determine the specific skin disease 
diagnoses experienced by farmworkers who present at rural migrant health clinics. Teledermatology could be 
one means to deliver dermatologic services to this population. However, if there is a shortage of dermatologists, 
providing teledermatology services may not be an appropriate solution. Teledermatology would add to the 
demand for dermatologists’ services without adding any supply. If poor distribution is the primary problem, 
then teledermatology may be more helpful. 
 
In this study, clinic providers were asked to send patient information and a consultation form to the 
dermatologists for all farmworker patients who presented with a skin disease regardless of whether or not the 
skin disease was the reason for the visit. A number of the skin diseases for which consultations were provided 
were those that providers who treat farmworkers see on a regular basis, such as fungal infections and contact 
dermatitis. It is likely that providers felt relatively confident in their diagnoses and treatment recommendations 
for many of the patients. They likely would not have requested a consultation had the research protocol not 
required that all skin diagnoses be submitted for the consultation. 
 
Despite this, the providers perceived the majority of these consultations as helpful. It is possible that access to 
teledermatology consultations would help increase clinic providers’ skill and confidence. We expect that the 
benefit gained from consultations will not be limited to the individual patient for whom the consultation was 
made. The providers may use what was learned from such consultations to help them more accurately diagnose 
and treat future cases, resulting in decreased demand for consultation over time. However, it would also likely 
result in better care for patients such as farmworkers who are difficult to relocate for additional diagnostic tests 
or treatment changes. 
 
Several aspects of the study limit the generalizability of these results. It is possible that the providers gave more 
favorable ratings of the value of the consultations than they would have had their evaluations been anonymous. 
This study was not designed to test the accuracy of teledermatology. Therefore, we cannot confirm that the 
diagnoses made by the dermatologists were the same as they would have been in a face to face visit. Moreover, 
we cannot assess whether the perceived value of the teledermatology consultations is as great as the perceived 
value of in-person dermatologic consultations. The instrument used to assess the value of the consultations to 
the health care provider was not validated. Despite these limitations, these results indicate that health care 
providers in rural clinics perceive teledermatology consultations as a useful resource. 
 
We suggest that a system through which rural health care providers could receive teledermatology consultations 
on an as-needed basis would prove to be a valuable resource and would help improve dermatology care 
available in rural primary care clinics. One lesson learned from this study is that store-and-forward 
teledermatology will be more useful to providers if they are able to receive the consultation while the patient is 
still in the clinic. Once farmworkers leave the clinic, it can be very difficult to follow up to change treatment 
regimens. To achieve this rapid response, it may be necessary to establish a system in which clinic providers 
contact a designated person who has a list of dermatologists available at any given time and relays consultation 
requests to the dermatologist who can respond most quickly. Teledermatology has the potential to be a valuable 
tool for improving the dermatological care available to farmworkers. 
 
References 
1. Villarejo D, Baron SL. The occupational health status of hired farm workers. J Occup Med. 1999;14(3):613-
635. 
2. Krejci-Manwaring J, Schulz MR, Feldman SR, et al. Skin disease among Latino farmworkers in North 
Carolina. J Agric Saf Health. 2006;12(2):155-163. 
3. Gamsky TE, McCurdy SA, Wiggins P, Samuels SJ, Berman B, Schenker MB. Epidemiology of dermatitis 
among California farm workers. J Occup Med. 1992;34(3):304-310. 
4. Lisi P, Caraffini S, Assalve D. Irritation and sensitization potential of pesticides. Contact Dermatitis. 
1987;17(4):212-218. 
5. McCurdy SA, Wiggins P, Schenker MB, et al. Assessing dermatitis in epidemiologic studies: occupational 
skin disease among California grape and tomato harvesters. Am J Ind Med. 1989;16(2):147-157. 
6. Paulsen E, Skov PS, Andersen KE. Immediate skin and mucosal symptoms from pot plants and vegetables 
in gardeners and greenhouse workers. Contact Dermatitis. 1998;39(4):166-170. 
7. Arcury TA, Feldman SR, Schulz MR, et al. Diagnosed skin diseases among migrant farmworkers in North 
Carolina: prevalence and risk factors. J Agri Safety Health. 
2007;13:407-418. 
8. Perednia DA, Brown NA. Teledermatology: one application of telemedicine. Bull Med Libr Assoc. 
1995;83(1):42-47. 
9. Rashid E, Ishtiaq O, Gilani S, Zafar A. Comparison of store-and-forward method of teledermatology with 
face-to-face consultation. J Ayub Med Coll Abbottabad. 2003;15(2):34-36. 
10. Lipozenci´c J, Pastar Z, Janjua SA. Teledermatology. Acta Dermatovenerol Croat. 2007;15(3):199-201. 
11. Pak H, Triplett CA, Lindquist JH, Grambow SC, Whited JD. Store-and-forward teledermatology results in 
similar clinical outcomes to conventional clinic-based care. J Telemed Telecare. 2007;13(1):26-30. 
12. Whited JD, Hall RP, Foy ME, et al. Patient and clinician satisfaction with a store-and-forward 
teledermatology consultation system. Telemed J E Health. 2004;10(4):422-431. 
13. Whited JD. Teledermatology research review. Int J Dermatol. 2006;45(3):220-9. 
14. Pak HS, Harden D, Cruess D, Welch ML, Poropatich R; National Capital Area Teledermatology 
Consortium. Teledermatology: an intraobserver diagnostic correlation study, part I. Cutis. 2003;71(5):399-403. 
15. Pak HS, Harden D, Cruess D, Welch ML, Poropatich R; National Capital Area Teledermatology 
Consortium. Teledermatology: an intraobserver diagnostic correlation study, Part II. Cutis. 2003;71(6):476-480. 
16. Weinstock MA, Nguyen FQ, Risica PM. Patient and provider satisfaction with teledermatology. J Am Acad 
Dermatol. 2002;47:68-72. 
17. Pak HS, Welch M, Poropatich R. Web-based teledermatology consult system: preliminary results from the 
first 100 cases. Stud Health Technol Inform. 1999;64:179-184. 
18. Kvedar JC, Menn ER, Baradagunta S, Smulders-Meyer O, Gonzalez E. Teledermatology in a capitated 
delivery system using distributed information architecture: design and development. Telemed J. 1996;132:1043-
1046. 
19. Van Den Akker ThW, Reker CHM, Knol A, Post J, Wilbrink J, Van Der Veen JPW. Teledermatology as a 
tool for communication between general practitioners and dermatologists. J Telemed Telecare. 2001;7:193-198. 
20. Kirsner RS, Federman DG. Lack of correlation between internists’ ability in dermatology and their patterns 
of treating patients with skin disease. Arch Dermatol. 1981;117:620-622. 
21. Ramsey DL, Fox AB. The ability of primary care physicians to recognize common dermatoses. Arch 
Dermatol. 1981;117:620-622. 
22. Satyaprakash A, Balkrishnan R, Camacho FT, Jayawant SS, Fleischer AB Jr, Feldman SR. Quality of 
dermatologic care delivered by physician assistants: an analysis of prescribing behavior for the combination 
antifungal agent clotrimazole-betamethasone. Arch Dermatol. 2007;143:1591-1592. 
23. Resneck JS Jr, Isenstein A, Kimball AB. Few Medicaid and uninsured patients are accessing dermatologists. 
J Am Acad Dermatol. 2006;55(6):1084-1088. 
24. Bystryn JC. Dermatology manpower needs. Dermatol Clin. 2000;18(2):303-312. 
25. Suneja T, Smith ED, Chen GJ, Zipperstein KJ, Fleischer AB Jr, Feldman SR. Waiting times to see a 
dermatologist are perceived as too long by dermatologists: implications for the dermatology workforce. Arch 
Dermatol. 2001;137(10):1303-1307. 
26. Resneck J Jr, Kimball AB. The dermatology workforce shortage. J Am Acad Dermatol. 2004;50(1):50-54. 
